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<130> 21437 
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<141> 2000-04-03 

<160> 2 
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<210> 1 
<211> 3728 
<212> DNA 

<213> Corynebacterium glutamics 

ZllccU =t t9 aa gt = g t 9 ca gg tca 9 93g a 3 t gt t 3 ==c 3 aaaaca tt g a g a 39 aa 
aa caaaaacc 9 at 9 «t 9 at ^aatc gg999 tta= g a t acta g9 ae 9 =a gtg a=t g 
ctat ca=cc t t gg = gg tctc ttgttg aaa g .aataattac t c t a gtg « 9 -cacacat 
I ctt caa= 3 ct tcca 3 ca«c aaaaa.atct t g3 ta 3 caaa cc 3 c g3 c 9 aa a t c 9 = 9gt =c 



60 
120 
180 
240 



gtgc _ 3 t3 c a9 =ae« *. 

atc gMg a t = attc=ac= g = tcttttgctt ct g aa g =t 3 t c= g catt gg t acc g a 

— — — - t9ca9ctaaa aaag 

cagatgc ca t t taccc 9gg a C ac g3 c tt cc tg =cca g c« 
gt cg aaaa c gg ca«ac t caa OT a 
t a gt c t c 3 = g c 9gt aa= C 3 cc 3 = 3 aa g a ^ 
cc0 = g a 3 =aa aaaca t c 3 a t 3 a 3 a t = 3 «a aaa 3 c 3 c tg a a g9 cca 9 ac t — 

ttgtg a 99 c a gtt3 =c g9t ^ ""'"^ 

Z L I a^caaca 9 aa g ca t c t o 3t3 aa 3 = t3 a a 3 = g3 =-c 33 c 3 a t33 c g 

t a t t3t = 9 aac gtg c t ^t-o. ~ 
r=acac tg3 a 3 aa gtt9t a ca,c ttt a t3 aa =gt9 ae tg ~ c^c 
aa aaa 3 « 3t c 3 aaa tt3 c g cca 3 ca=a 3 c .ttt,- — * - 
^ gtg c gg a tg c a gt aaa g ttc tg == g c t cca t tggtt acca 9g3 = g c 99g a 
-fc gtgogga g tcatcg aaat 9 aaccca=gt atc=ag g tt g 

« tctt 39 tc 9 a t g aaaa 99g o aaooacgtct tcat= g a 

, oaa at oacc 3 a 9g t 33 acct g3 t 3 aa 3g c 9 ca g at 9 = 9 ctt 33 
a3 ca=ac= 3 t 3 act 9 a ag aa g tcac= g a 9g ac ccac gg t g 
ct g ct gg t g = aaccttgaag 3 aatt gg3 t= t 3 acc=aa 3 a taagatca 3 

ca 3 ca 3t3 =c g =a t = a==ac gg aa g a t «aaacaa c W cca 3 a t a = 
ga L at cac c 3 c 3t a=c 3 c C cacca gg c 9 ~ *«*~ 39 t = 

g c t c ggtgg = 9 aaa t ca 0 c 3 cacac t « 3 ac t cca tgCt ^ aC 
3 L= 3 .c tt t3 aaac C3 c t « g^ag 

t39t3 « g c aaccaaca« g9 « t o« 9 c 3 = 933 aa 3 ag g—a 

da 3 3 =at c^a atcacccgca c= t cc«ca 3 3 c t ==ac= 3 

, „« tt acttggcaga tgtcaccgtg aacaagcctc 
ctgatgatga gcagggacgc atcctggatt acttggcag , raaaaatc 
atg3t3t3 c g tccaaaggat g tt gcag= t = c t a« g a t aa gc t gcc t aa= — 
„~ ac 3 = ggt tc= c 3t3 ac= g c= egaagcagct t33 =ccagc= 3 
3tgat = t =c g t3 a 9 caggac 3 ca Ct99 ca 3 ca== tt cc 3 c 3 at 3 - 

3 L« 3 = t «~~- ^ " 3 =ac t3 aa 9 cc tg c gg ca 3 a 93 c=g t =g 



300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 



caaagctgac tcctgagctt ttgtccgtgg aggcctgggg cggcgcgacc tacgatgtgg 1920 
cgatgcgttt cctctttgag gatccgtggg acaggctcga cgagctgcgc gaggcgatgc 1980 
cgaatgtaaa cattcagatg ctgcttcgcg gccgcaacac cgtgggatac accccgtacc 
cagactccgt ctgccgcgcg tttgttaagg aagctgccag ctccggcgtg gacatcttcc 
gcatcttcga cgcgcttaac gacgtctccc agatgcgtcc agcaatcgac gcagtcctgg 
agaccaacac cgcggtagcc gaggtggcta tggcttattc tggtgatctc tctgatccaa 
atgaaaagct ctacaccctg gattactacc taaagatggc agaggagatc gtcaagtctg 
gcgctcacat cttggccatt aaggatatgg ctggtctgct tcgcccagct gcggtaacca 
agctggtcac cgcactgcgc cgtgaattcg atctgccagt gcacgtgcac acccacgaca 
ctgcgggtgg ccagctggca acctactttg ctgcagctca agctggtgca gatgctgttg 
acggtgcttc cgcaccactg tctggcacca cctcccagcc atccctgtct gccattgttg 
ctgcattcgc gcacacccgt cgcgataccg gtttgagcct cgaggctgtt tctgacctcg 
V agccgtactg ggaagcagtg cgcggactgt acctgccatt tgagtctgga accccaggcc 2640 
VJ^caaccggtcg cgtctaccgc cacgaaatcc caggcggaca gttgtccaac ctgcgtgcac 
aggccaccgc actgggcctt gcggatcgtt tcgaactcat cgaagacaac tacgcagccg 
ttaatgagat gctgggacgc ccaaccaagg tcaccccatc ctccaaggtt gttggcgacc 
tegcactcca cctcgttggt gcgggtgtgg atccagcaga ctttgctgcc gatccacaaa 
agtacgacat cccagactct gtcatcgcgt tcctgcgcgg cgagcttggt aaccctccag 
gtggctggcc agagccactg cgcacccgcg cactggaagg ccgctccgaa ggcaaggcac 
ctctgacgga agttcctgag gaagagcagg cgcacctcga cgctgatgat tccaaggaac 
gtcgcaatag cctcaaccgc ctgctgttcc cgaagccaac cgaagagttc ctcgagcacc 
gtcgccgctt cggcaacacc tctgcgctgg atgatcgtga attcttctac ggcctggtcg 
aaggccgcga gactttgatc cgcctgccag atgtgcgcac cccactgctt gttcgcctgg 
atgcgatctc tgagccagac gataagggta tgcgcaatgt tgtggccaac gtcaacggcc 
agatccgccc aatgcgtgtg cgtgaccgct ccgttgagtc tgtcaccgca accgcagaaa 
aggcagattc ctccaacaag ggccatgttg ctgcaccatt cgctggtgtt gtcaccgtga 
ctgttgctga aggtgatgag gtcaaggctg gagatgcagt cgcaatcatc gaggctatga 



2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 



2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 



3728 



agatggaagc aacaatcact gcttctgttg acggcaaaat cgatcgcgtt gtggttcctg 3540 

ctgcaacgaa ggtggaaggt ggcgacttga tcgtcgtcgt ttcctaaacc tttctgtaaa 3600 

aagccccgcg tcttcctcat ggaggaggcg gggctttttg ggccaagatg ggagatgggt 3660 

gagttggatt tggtctgatt cgacactttt aagggcagag atttgaagat ggagaccaag 3720 
gctcaaag 

<210> 2 

<211> 1140 

<212> PRT 

<213> Corynebacterium glutamicum 



<400> 2 

Met Ser Thr His Thr Ser Ser Thr Leu Pro Ala Phe Lys Lys He Leu 
! 5 10 15 

0 Val Ala Asn Arg Gly Glu He Ala Val Arg Ala Phe Arg Ala Ala Leu 

vi. 20 25 30 

UP* 

Glu Thr Gly Ala Ala Thr Val Ala He Tyr Pro Arg Glu Asp Arg Gly 
35 40 45 

Ser Phe His Arg Ser Phe Ala Ser Glu Ala Val Arg He Gly Thr Glu 
50 55 60 

Gly Ser Pro Val Lys Ala Tyr Leu Asp He Asp Glu He He Gly Ala 
65 70 75 80 

Ala Lys Lys Val Lys Ala Asp Ala He Tyr Pro Gly Tyr Gly Phe Leu 

85 90 95 

Ser Glu Asn Ala Gin Leu Ala Arg Glu Cys Ala Glu Asn Gly He Thr 
100 105 HO 

Phe He Gly Pro Thr Pro Glu Val Leu Asp Leu Thr Gly Asp Lys Ser 
115 120 125 

Arg Ala Val Thr Ala Ala Lys Lys Ala Gly Leu Pro Val Leu Ala Glu 
130 135 140 

Ser Thr Pro Ser Lys Asn He Asp Glu He Val Lys Ser Ala Glu Gly 
145 150 155 160 

Gin Thr Tyr Pro He Phe Val Lys Ala Val Ala Gly Gly Gly Gly Arg 



165 170 175 

Glv Met Arg Phe Val Ala Ser Pro Asp Glu Leu Arg Lys Leu Ala Thr 
180 185 190 

Glu Ala Ser Arg Glu Ala Glu Ala Ala Phe Gly Asp Gly Ala Val Tyr 
195 200 205 

Val Glu Arg Ala Val He Asn Pro Gin His He Glu Val Gin He Leu 
210 215 220 

Gly Asp His Thr Gly Glu Val Val His Leu Tyr Glu Arg Asp Cys Ser 
225 230 235 240 

Leu Gin Arg Arg His Gin Lys Val Val Glu He Ala Pro Ala Gin His 

245 250 255 

Leu Asp Pro Glu Leu Arg Asp Arg He Cys Ala Asp Ala Val Lys Phe 
260 265 270 

Cys Arg Ser He Gly Tyr Gin Gly Ala Gly Thr Val Glu Phe Leu Val 
275 280 285 

Asp Glu Lys Gly Asn His Val Phe He Glu Met Asn Pro Arg He Gin 
290 295 300 

Val Glu His Thr Val Thr Glu Glu Val Thr Glu Val Asp Leu Val Lys 
-305 310 315 320 

Ala Gin Met Arg Leu Ala Ala Gly Ala Thr Leu Lys Glu Leu Gly Leu 

325 330 335 

Thr Gin Asp Lys He Lys Thr His Gly Ala Ala Leu Gin Cys Arg He 
340 345 350 

Thr Thr Glu Asp Pro Asn Asn Gly Phe Arg Pro Asp Thr Gly Thr He 
355 360 365 

Thr Ala Tyr Arg Ser Pro Gly Gly Ala Gly Val Arg Leu Asp Gly Ala 
370 375 380 

Ala Gin Leu Gly Gly Glu He Thr Ala His Phe Asp Ser Met Leu Val 
385 390 395 400 

Lys Met Thr Cys Arg Gly Ser Asp Phe Glu Thr Ala Val Ala Arg Ala 

405 410 415 

Gin Arg Ala Leu Ala Glu Phe Thr Val Ser Gly Val Ala Thr Asn He 
420 425 430 

Gly Phe Leu Arg Ala Leu Leu Arg Glu Glu Asp Phe Thr Ser Lys Arg 
435 440 445 

He Ala Thr Gly Phe He Ala Asp His Pro His Leu Leu Gin Ala Pro 



450 455 460 

Pro Ala Asp Asp Glu Gin Gly Arg He Leu Asp Tyr Leu Ala Asp Val 
465 470 475 480 

Thr Val Asn Lys Pro His Gly Val Arg Pro Lys Asp Val Ala Ala Pro 

485 490 495 

He Asp Lys Leu Pro Asn He Lys Asp Leu Pro Leu Pro Arg Gly Ser 
500 505 510 

Arg Asp Arg Leu Lys Gin Leu Gly Pro Ala Ala Phe Ala Arg Asp Leu 
515 520 525 

Arg Glu Gin Asp Ala Leu Ala Val Thr Asp Thr Thr Phe Arg Asp Ala 
530 535 540 

His Gin Ser Leu Leu Ala Thr Arg Val Arg Ser Phe Ala Leu Lys Pro 
545 550 555 560 

Ala Ala Glu Ala Val Ala Lys Leu Thr Pro Glu Leu Leu Ser Val Glu 

565 570 575 

Ala Trp Gly Gly Ala Thr Tyr Asp Val Ala Met Arg Phe Leu Phe Glu 
580 585 590 

Asp Pro Trp Asp Arg Leu Asp Glu Leu Arg Glu Ala Met Pro Asn Val 
595 600 605 

Asn He Gin Met Leu Leu Arg Gly Arg Asn Thr Val Gly Tyr Thr Pro 
610 615 620 

Tyr Pro Asp Ser Val Cys Arg Ala Phe Val Lys Glu Ala Ala Ser Ser 
625 630 635 640 

Gly Val Asp He Phe Arg He Phe Asp Ala Leu Asn Asp Val Ser Gin 

645 650 655 

Met Arg Pro Ala He Asp Ala Val Leu Glu Thr Asn Thr Ala Val Ala 
660 665 670 

Glu Val Ala Met Ala Tyr Ser Gly Asp Leu Ser Asp Pro Asn Glu Lys 
675 680 685 

Leu Tyr Thr Leu Asp Tyr Tyr Leu Lys Met Ala Glu Glu He Val Lys 
690 695 700 

Ser Gly Ala His He Leu Ala He Lys Asp Met Ala Gly Leu Leu Arg 
705 710 715 720 

Pro Ala Ala Val Thr Lys Leu Val Thr Ala Leu Arg Arg Glu Phe Asp 

725 730 735 

Leu Pro Val His Val His Thr His Asp Thr Ala Gly Gly Gin Leu Ala 



740 745 750 

Thr Tyr Phe Ala Ala Ala Gin Ala Gly Ala Asp Ala Val Asp Gly Ala 
755 760 765 

Ser Ala Pro Leu Ser Gly Thr Thr Ser Gin Pro Ser Leu Ser Ala lie 
770 775 780 

Val Ala Ala Phe Ala His Thr Arg Arg Asp Thr Gly Leu Ser Leu Glu 
785 790 795 800 

Ala Val Ser Asp Leu Glu Pro Tyr Trp Glu Ala Val Arg Gly Leu Tyr 

805 810 815 

Leu Pro Phe Glu Ser Gly Thr Pro Gly Pro Thr Gly Arg Val Tyr Arg 
820 825 830 

His Glu He Pro Gly Gly Gin Leu Ser Asn Leu Arg Ala Gin Ala Thr 
835 840 845 

Ala Leu Gly Leu Ala Asp Arg Phe Glu Leu He Glu Asp Asn Tyr Ala 
850 855 860 

Ala Val Asn Glu Met Leu Gly Arg Pro Thr Lys Val Thr Pro Ser Ser 
865 870 875 880 

v Lvs Val Val Gly Asp Leu Ala Leu His Leu Val Gly Ala Gly Val Asp 
v^V 1 885 890 895 

^Pro Ala Asp Phe Ala Ala Asp Pro Gin Lys Tyr Asp He Pro Asp Ser 
900 905 910 

Val He Ala Phe Leu Arg Gly Glu Leu Gly Asn Pro Pro Gly Gly Trp 
915 920 925 

Pro Glu Pro Leu Arg Thr Arg Ala Leu Glu Gly Arg Ser Glu Gly Lys 
930 935 940 

Ala Pro Leu Thr Glu Val Pro Glu Glu Glu Gin Ala His Leu Asp Ala 
945 950 955 960 

Asp Asp Ser Lys Glu Arg Arg Asn Ser Leu Asn Arg Leu Leu Phe Pro 

Lvs Pro Thr Glu Glu Phe Leu Glu His Arg Arg Arg Phe Gly Asn Thr 
980 985 990 

Ser Ala Leu Asp Asp Arg Glu Phe Phe Tyr Gly Leu Val Glu Gly Arg 
995 1000 1005 

Glu Thr Leu He Arg Leu Pro Asp Val Arg Thr Pro Leu Leu Val 
1010 1015 1020 

Arg Leu Asp Ala He Ser Glu Pro Asp Asp Lys Gly Met Arg Asn 



1025 



1030 



1035 



Val Val Ala Asn Val Asn Gly Gin lie Arg Pro Met Arg Val Arg 
1040 1045 1050 

Asp Arg Ser Val Glu Ser Val Thr Ala Thr Ala Glu Lys Ala Asp 
1055 1060 1065 

Ser Ser Asn Lys Gly His Val Ala Ala Pro Phe Ala Gly Val Val 
1070 1075 1080 

Thr Val Thr Val Ala Glu Gly Asp Glu Val Lys Ala Gly Asp Ala 
1085 1090 1095 

Val Ala He He Glu Ala Met Lys Met Glu Ala Thr He Thr Ala 
1100 H05 IHO 

Ser Val Asp Gly Lys He Asp Arg Val Val Val Pro Ala Ala Thr 
1115 1120 H25 

Lys Val Glu Gly Gly Asp Leu He Val Val Val Ser 



1130 



1135 



1140 




